Anti-inflammatory potential of curcumin and quercetin in rats: role of oxidative stress, heme oxygenase-1 and TNF-α.
Flavonoids are group of compounds that have been shown to possess potent anti-inflammatory effects in both cellular and animal models of inflammation. In the current study, the single and combined effects of the two flavonoids, curcumin and quercetin, against carrageenan-induced acute inflammation in rats were evaluated with emphasis on the role of oxidative stress, anti-inflammatory enzyme, heme oxygenase-1 (HO-1) and proinflammatory cytokine, tumor necrosis factor-alpha (TNF-α). Curcumin (50 mg/kg), quercetin (50 mg/kg) and a combination of both were orally administered for 14 days before carrageenan injection in rats and compared with the reference nonsteroidal anti-inflammatory drug, indomethacin (10 mg/kg). The percentage increase in paw thickness was calculated. Frozen hind paws were used for the estimation of lipid peroxides (malondialdehyde, MDA), nitric oxide (NO), reduced glutathione (GSH), TNF-α level and HO-1 messenger RNA (mRNA) expression. Formalin-fixed hind paws were used for histopathological examination. Results showed that both curcumin and quercetin caused reduction in carrageenin-induced edema and lymphocytes infiltration along with the decrease is being even higher in case of their combination. Additionally, both flavonoids reduced MDA and NO formation, and restored GSH contents in the paw. Furthermore, both flavonoids increased HO-1 mRNA expression and decreased the elevated TNF-α level. Results showed that both flavonoids moderately lowered inflammation, while their combination was more effective. Accordingly, this study suggests that the reduction in oxidative stress and modulation of HO-1 mRNA expression and TNF-α release by curcumin and quercetin may contribute to the synergistic anti-inflammatory effects of these two flavonoids upon combination.